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[57] ABSTRACT

- A lubricating oil additive with rust and haze inhibiting -
properties which comprises the reaction product of a

long chain alkyl substituted maleimide represented by
- the figure

N+-R
A\
O
where R 1s C3-Cj3p alkyl radical comprising and 5-

amino-triazole is provided. A lubricating oil composi-
tion containing the additive is also provided.

10 Claims, No Drawings



5,219,482

1

RUST AND HAZE INHIBITING LUBRICATING
OIL ADDITIVE-REACTION PRODUCT OF
N-ALKYIL-MALIIMIDE AND 5-AMINO-TRIAZOLE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an additive which imparts
haze-free rust inhibition to diesel lubricating oils, and to
a diesel] lubricating oil composition which contains such
an additive. More specifically, this invention relates to a
diesel lubricating oil additive which comprises the reac-
tion product of a maleimide and an amino-triazole, and
to a diesel lubricating oil composition in which the
additive of the present invention is dissolved.

2. Description of Related Information

As 1s well known to those skilled in the art, lubricat-
ing oils must be characterized by resistance to oxida-
tion, and by rust and corrosion inhibition. It is also
desirable from aesthetic perspective to have a haze-free
product. The oils used as lubricants in the crankcases of
large diesel engines, such as marine and railway diesel
engines, are subject to uniquely harsh operating condi-
tions and thus special attention must be directed to the
severe problems which are encountered. These oils are
therefore typically formulated to contain anti-wear
additives, oxidation inhibitors, demulsifying agents,
rust-inhibitors, etc.

Lubricants used in the crankcases of marine diesel
engines are burdened by a severe rust protection re-
quirement. The rust forms as the result of water coming
into contact with ferrous metal engine parts. There are
two water sources which are responsible: the first is
water produced by the combustion of the diesel fuel; the
second 1s seawater. Of the two, seawater is considerably
more abundant and corrosive. :

This 1s an old problem, and diesel lubricating oils
have been formulated with additives to inhibit the for-
mation of rust. However, the treatment of one problem,
1.e., rust formation, has introduced another problem.
The addition of rust inhibitors to lubricating oil compo-
sitions has been found to cause the formation of haze in
the lubricating oil. The formation of haze is undesirable
since it masks or interferes with the determination of the
presence of undesirable components, including decom-
position products, water, and solid particles in the lubri-
cant.

In addition, consumers have come to equate product
clarity or aesthetics with product superiority. In this
context, hazy products would dramatically curtail
product acceptance by consumers.

The advent of new, more fuel efficient railway diesel
engines has put a greater demand on the oxidation resis-
tance of railway diesel lubricants. Oxidized lubricants
lead to increased corrosive attack of engine metal sur-
faces; consequently, lubricants employed in newer rail-
way diesel engines must be changed more frequently to
prevent such corrosive attack. |

Thus, there is a need for an additive which will im-
part rust inhibition to diesel lubricating oil composi-
tions, but which does not cause haze to form.

It 1s an object of this invention to provide a diesel
lubricant additive which will inhibit the formation of
rust in a lubricating oil, but which will not cause unde-
sirable haze to form. It is another object to provide a
novel lubricant composition, suitable for use in large
marine and railway diesel engines, characterized by its
rust and haze resistance. It is still a another object of this
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invention to provide a process for producing such a
lubricating oil additive and a method for imparting rust
resistance to a lubricating oil without causing haze to
form. Other objects will be apparent to those skilled in
the art.

SUMMARY OF THE INVENTION

The present invention provides: a diesel lubricating
oil additive which imparts rust and haze inhibition to
diesel lubricating oil compositions and diesel lubricating
oll compositions containing such additives.

The diesel lubricating oil additive of the present in-
vention comprises the reaction product of a maleimide
(I) represented by the general formula:

O I
/4

N—R

A\
O

where R i1s an alkyl radical containing about 3 to about

30 carbon atoms; and an amino-triazole (II) represented
by the formula: |

H5N (IT)

N

\
NH

N =/

‘The diesel lubricating oil additive of the present in-
vention 1s the addition product of the two aforemen-
tioned components (EI):

O (IIT)
H %
r “N“ N—R
N N
H W\
0O

The present invention also provides a diesel lubricat-
ing oil composition comprising a major portion of a
hydrocarbon lubricating oil and a minor, effective por-
tion of the additive composition described above, suffi-
cient to impart rust inhibition and haze resistance to the
diesel lubricating oil composition.

DETAILED DESCRIPTION OF THE
INVENTION
The Maleimide Reactant

The maleimide reactant is represented by the general
formula:



J,219,482

3

where R is an alkyl radical containing about 3 to about
30 carbon atoms. Preferably R contains about 3 to about
15 carbon atoms. R may be aliphatic, cyclic or acyclic,

branched in a systematic or random fashion or un-

branched; aromatic-aliphatic; aliphatic-aromatic; aro-
matic with one or more substituents on the aromatic
ring; or polyaromatic. Moreover, R may contain one or
more heteroatoms, e.g., nitrogen and oxygen.

The maleimides useful in the practice of the present
invention can be produced by imidizing maleic anhy-
dride with a long chain aliphatic primary amine accord-
ing to the reaction depicted in the following equation:

0 O
/ 7

O + HzN-—R——>| N—R
\ A\

O O

where R 1s defined as above.

The Amino-Triazole Reactant

‘The amino-triazole reactant useful in this invention is
represented by the formula:

H>sN
N
T
NH
N =/

Long chain polyaliphatic amines are available from
Texaco Chemical Company, Austin, Tex.; maleic anhy-
dride is available from Allied Chemical Company, Mor-
ristown, N.J.; and amino-triazole is available from Ald-
rich Chemical Company, Milwaukee, Wis.

The additive of the present invention is produced by
reacting equivalent amounts of the aliphatic maleimide
with the amino-triazole according to the reaction de-
picted in Equation 1:

Equation |

O H>sN .
/ X
| N—Rr- NH—>
=/
\ N
O
N %
"/ \N" N—R
N N
H \\0

The following examples are provided to illustrate the
synthesis of key components of this invention.

EXAMPLE 1
Preparation of N-(n-nonyl)-maleimide

One equivalent each of maleic anhydride and n-
nonylamine are charged into a 1 liter 3-neck round
bottom glass flask containing 300 ml xylene, a reflux
condenser with a Dean-Stark attachment, Teflon-
coated magnetic stirring bar, and a thermometer. The
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4
contents are heated to 120° C. for about 15 hours, the
reaction extent being monitored by the amount of water
collected. After 1 equivalent of water is collected, the
reaction solvent is flash distilled off. The absence of an

infrared absorbance at 1830 cm—! and 1791 cm—1! is
evidence of anhydride consumption; the presence of an

infrared absorbance at 1772 cm—! is evidence of imide

formation.

EXAMPLE 2

Preparation of N-(octyl)-maleimide
n-Octylamine may be substituted in Example 1.

EXAMPLE 3
Preparation of N-(tetracosane)-maleimide
n-Tetracosylamine may be substituted in Example 1.

EXAMPLE 4

Preparation of
[3-(1,2,4-triazole)]-[N-(n-nonyl)-succinimide]-amine |

One equivalent each of N-(n-nonyl)-maleimide and
3-amino-1,2,4-triazole were charged into a 1 liter 3-neck
round bottom flask containing 300 ml xylene. The mix-
ture was heated to 155° C,, i.e., reflux temperature, for
6 hours. The solvent was flash distilled over and a
brownish solid was isolated. The absence of an olefinic
absorbing band at 1610 cmm—1 was evidence of a success-
ful addition.

EXAMPLE 5

Preparation of
[1,2,4-triazole)]-[N-(n-octyl)-succinimide]-amine

N-(n-octyl)-maleimide may be substituted in Example
5. '

The lubricating oil compositions of the present inven-
tion may be made by any procedure for making lybri-
cating oil compositions. Typically, the additive is added
to the lubricant by simply mixing the components to-
gether, producing a lubricant with increased oxidation
and corrosion resistance.

The lubricating oil component of the lubricating oil
compositions can typically include one or any combina-
tion of the following: hydrocarbon oils, such as those
having naphthenic base, paraffinic base, mixed base
mineral oils; oils derived from coal products; synthetic
oils, such as alkylene polymers including polypropylene
and polyisobutylene having molecular weights of be-
tween about 250 and 2500; and the like. The type of
lubricant can vary depending upon the particular appli-
cation or properties desired. For example, marine diesel
engine lubricants can contain hydrocarbon lubricating
oil having a Total Base Number (TBN) of 3-8, typically
6, which may be made by blending paraffinic Solvent
Neutral Oil (SNO)-20 having a Viscosity Index (VI) of
about 92 and a viscosity of 47-53 centistokes (CSt.) at
40° C. and of 6.65-7.15 CSt. at 100* C., with a paraffinic
SNO-50 having a VI of about 93 and a viscosity of
158-180 CSt at 40° C. and of 15.3-16.4 at 100° C. Typi-
cal railway diesel engine lubricants can contain mix-
tures of paraffinic mineral oil having a viscosity of
2.5-10.0, such as 8.5 CSt at 100° C., paraffinic mineral
oll having a viscosity of 8.0-15.0, such as 14.5 CSt at
100" C., and naphthenic pale oil having a viscosity of
8.0-15.0, such as 14.2 CSt at 100° C. Preferred lubri-
cants include: N300 Pale Qil from Texaco Inc.; N90O
Pale QOil from Texaco Inc.; and the like.
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The additive of the present invention may be added
to the base lubricating oil in any minor, effective, rust
and haze inhibiting amounts. Preferably the additive
will be added to the base lubricating oil in amounts of
about 0.1 to about 5 wt. % based on the weight of the 5
lubricating oil. More preferably the effective amount is
about 1 wt. % to about 3 wt. %, based upon the weight
of the lubricating oil. The additive mixture may be
added separately, or as a component of an additive
package which contains other additives.

The lubricant composition can contain, if desired, any
other materials usefu! in lubricants. Such other materi-
als include, among others, one or more of the following:
dispersants; detergents; viscosity index improvers; anti-
foamants; antiwear agents; demulsifiers; other anti-oxi-
dants; other corrosion inhibitors; and other materials
useful in lubricants. Preferred optional additives or
additive packages include: ORONITE ® 2939 from
Chevron Chemical Company; polymethylmethacrylate,
a pour point depressant available from Rohm & Haas,
Philadelphia, PA. and the like. The amount of such
materials may be any desired amounts which provide
the desired properties.

The additive of the present invention is advantageous
in that it imparts rust inhibition to diesel lubricating oil
compositions without causing haze to form. These ad-
vantages are illustrated by the comparison of Examples
A-C, listed in Table II. Example A is commercially
available Doro AR ®), a slow speed marine crankcase
formulation available from Deutsche Texaco Additive.
Example B 1s the same lubricant, Doro AR ®), with the
commercial rust inhibitor, Surfonic N-60 T™ , removed.
Example C is Doro AR ® with the commercial rust
inhibitor removed and the additive of Example 4 substi-
tuted in 1ts place.
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Material Example A Example B Example C
SNO-20G DTA 39.30 39.30 39.30
SNO-50 DTA 55.80 . 56.15 §5.15 40
detergent 380 3.60 3.60
anti-wear agent? 0.65 0.65 0.65
anti-oxidant? 0.30 0.30 0.30
anti-foam agent? 150 150 150
(ppm)
anti-rust agent? 0.35 o - 45
Experimental — o 1.0
Additive of
Example 4

'Oronite 218A brand of overbased suifurized calcium alkyiphenolate having a TBN
of 147, available from the Chevron Qil Company.

*Vanlube NA brand of dinonyl pheny! amine, svailable from RT Vanderbilt, of 50
Norwalk, Ct.

3Surfonic N-60, available from the Texaco Chemical Company, Houston, Texas.
4Zinc di-thiophosphate
$TX-1416 brand of anit-foam agent, available from the Texaco Chemical Company.

The lubricating oil compositions of Examples A, B s5
and C were subjected to the ASTM D-665 Saltwater
Test to determine the level of rust inhibition.

ASTM D-655 Saltwater Test

This test method is used to evaluate the ability of 60
inhibited mineral oils to aid in preventing the rusting of
ferrous parts should water become mixed with the oil.

A mixture of 300 ml of the oil under test is stirred
with 30 ml of synthetic sea water as required, at a tem-
perature of 60° C. (140° F) with a cylindrical steel speci- 65
men completely immersed therein. The test is run for 24
hours. The specimen is observed for signs of rusting
and, if desired, the degree of rusting.

| 6
In addition, each composition was tested with the
Hazitron TM, an instrument which measures haze.

Hazitron test Method

This method is intended for the determination of the
clarity of petroleum products such as lubricating oils
and their additives. The Hazitron instrument rates clar-
ity essentially as perceived by the human eye.

The Hazitron measures light scattering caused by
haze. The method is based on measurements of trans-
mitted light through the sample placed in two positions
of the sample compartment.

Clarity is an important characteristic of lubricating
oils and their additives. A method using the Hazitron
allows one to evaluate clarity objectively.

Hazitron values of 15 or less indicate commercially
acceptable product clarity. The results of the ASTM

D-665 Saltwater Test and the Hazitron test are summa-
rized in Table III.

TABLE III
Example A Example B Example C
Hazitron Turbidity 3% 9 8
ASTM Salt Water Test Pass Fail ~ Pass

The results of these tests clearly show that the addi-
tive of the present invention provides marine crankcase
lubricants with rust inhibition which is at least as effec-
tive as the commercially used rust inhibitor. In addition,
it is clear that the commercial rust inhibitor causes haze
to form in the lubricant. On the other hand, the additive
of the present invention decreases haze in the lubricat-
ing oil composition.

‘Thus, the additive of the present invention effectively
imparts rust inhibition and haze resistance to lubricating
ol compositions. |

We claim:

1. A lubricating oil additive which comprises the
reaction product of a maleimide represented by the
formula

N—R
A\
o

where R 1s an alkyl radical containing about 3 to about
30 carbon atoms and an amino-triazole represented by

the formula
HsN
N
T \
NH
_ N =/

2. The lubricating oil additive of claim 1 where R is
an alkyl radical containing about 3 to about 15 carbon
atoms.

3. The lubricating oil additive of claim 1 where about
1 mole of the maleimide is reacted with about 1 mole of
the trnazole. |

4. A lubricating oil additive comprising the com-
pound represented by the formula
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( \N N—R
v —I
H \\0

where R is an alkyl radical containing about 3 to about
30 carbon atoms.

§. The lubricating oil additive of claim 4 where R is
an alkyl radical containing about 3 to about 15 carbon
atoms. |

6. A lubricating oil composition comprising a major
portion of a base hydrocarbon lubricating oil and a
minor portion, sufficient to impart rust and haze inhibi-
tion to the lubricating oil composition, of a lubricating
oil additive comprising the reaction product of

a maleimide represented by the formula
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where R is an alkyl radical containing about 3 to
about 30 carbon atoms and an amino-triazole repre-
sented by the formula

HsN

N

\
NH

N =/

7. The lubricating o1l composition of claim 6 where R
1s an alkyl radical containing about 3 to about 15 carbon
atoms.

8. The lubnicating o1l additive of claim 6 where about
1 mole of the maleimide are reacted with 1 moles of the
triazole.

9. The lubricating oil composition of claim 6 where
the lubricating oil additive comprises the compound
represented by the formula

: /
ll/ b N" N—R
N N
H \\0

where R is an alkyl radical containing about 3 to about
30 carbon atoms.

10. 'The lubricating oil composition of claim 9 where
R 1s an alkyl radical containing about 3 to about 15

carbon atoms.
% * x . %
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